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FOREWORD 


This report, prepared by the Martin Marietta Corporation, 
Denver Division, under contract NAS9„-15302,- presents the - 
results of an analytical and experimental study of Space 
Shuttle propellant dynamics during ET/Orbiter separation in 
the RTLS (return to launch site) mission abort sequenced - 
The study employed a l/10th scale model of the ET LOX‘ tank. ^ ' 
The study was performed from May 1978 to May 1979 and was 
administered by the National Aeronautics and Space Adminis-* 
tration, Lyndon B. Johnson Space Center, Houston, Texas 
under the direction of Mr. Mark Craig. 

i < 

** ‘V'lhis report is published in two volumes: 

Volume I Technical Discussion 
Volume II 1/10 Scale Model Test Data 

In addition to this report, a high speed 16 mm movie has 
been produced which documents the test results. 
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ABSTRACT 


This report presents the results of Phase II of an experi- 
mental investigation of Space Shuttle propellant dynamics 
during ET/Orbiter separation in the RTLS (return to launch 
site) mission abort sequence. This phase (II) of the study 
employed a l/10th scale model of the ET LOX Tank. Phase I 
employed a l/60th scale model and the, results are summarized 
in Reference 1. During the RTLS abort sequence, the ET and 
orbiter separate under aerodynamic loading, with propellant 
remaining in the ET. The separation event includes a seven 
second decelerating coast period during which the residual 
propellant accelerates relative to the ET/orbiter. At separ- 
ation, ET clearance is primarily provided by aerodynamics 
acting on the ET to move it away. The motion of the propellant, 
primarily LOX, significantly influences the resulting ET motion 
and could cause the ET to recontact the orbiter. A test program 
was conducted in the NASA KC-135 "Zero G" aircraft using a / 

l/10th scale model of the ET LOX Tank. Low g parabolas were 
flown from which thirty tests were selected for evaluation. 

The objective was to acquire data on the nature of low g 
propellant reorientation, in the ET LOX Tank, and to measure 
the forces exerted on the tank by the moving propellant. The 
data will provide a basis for correlation with an analytical 
model of the slosh phenomenon in Phase III of this contract. 



SCOPE 


Thirty sets of test data were selected from the 89 !, Low G M 
aircraft tests f lown by the NASA KC-135 "Zero G n aircraft,* The 
list of selected tests with their accompanying test conditions 
are delineated in Table A-l. The data for each test consists 
of two major parts: (1) the time history plots of digitalized 

data (in engineering units), and (2) the time history plots 
of the load cell data transformed to the tank axis system. 

The transformed load cell data was developed for future analyti- 
cal comparisons. Therefore, this data was transformed and plotted 
from the time at which the aircraft Z axis acceleration passed 
through lg. There are 14 time history plots per test condition. 
Table A- 2 delineates the contents of each plot. 
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Test 

Number 

1.0-1 

1.1- 3 

1 . 2 - 2 

. 1.3-3 

1.4- 1 

1.5- 3 ■ 

1.6- 3 

2.1- 3 

2.2- 3 

2.3- 3 

2.4- 2 

2.5- 3 

2.6- 3 

} 

2 . 7 - 2 
2 . 8-2 

3.1- 1 

3.2- 2 

3.3- 2 

3.4- 3 

3.5- 3 

3.6- 2 

4.1- 3 

4.2- 3 

4.3- 2 ‘ 

4.4- 2 

4.5- 1 

4.6- 1 

4.7- 2 

4.8- 1 

4.9- 3 


TABLE A-l. TESTS SELECTED FOR ANALYTICAL CORRELATION 


Acceleration Orientation Fill Volume 


Liquid 


Baffles 


'(G) 


. (Deg) 


(%) 


EMPTY 
FREON 113 


NO 


M 

.YES 


r 

WATER 


0.1 

0.2 


0.1 


V 

0.2 


r 

0.1 


13 


r 

30 


0 

. 0 
13 


0 

5 

10 

15 

5 

10 

15 

1 

5 

10 

15 

1 

3 

10 

15 

1 

5 

10 

15 
10 

5 

2 

5.5 

10 

16 
25 

2 

5.5 

10 

16 
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TABLE A-2. DESCRIPTION OF TIME HISTORY PLOT DATA 


Plot Vertical Axis Parameter ^ ^ 

LOAD VI LB 
LOAD V2 LB 
LOAD HI LB 
AY G 
10AX G 
AZ G 
10AZ G 
Time Pulse 
Z -Load 
Y-Load 
Moment 
AC YAC 

AC XAC 

AC ZAC 


Description 

Vertical Load Cell, Fl (Pounds) 
Vertical Load Cell, F2 (Pounds) 
Horizontal Load Cell, F3 (Pounds) 
Aircraft Y Acceleration (g's) 

Aircraft Fine X Acceleration (g’s) 
Aircraft Z Acceleration (g T s) 

Aircraft Fine Z Acceleration (g's) 

( 2 ) 

Film Synchronization Pulse (on/off) v J 

(3) 

Tank Axis System Z Force (Pounds) 

Tank Axis System Y Force (Pounds) 

Tank Axis X Moment ( inch-pounds) 

Aircraft Y Acceleration Measured 
from time of one-g (g T s) 

Aircraft X Acceleration Measured 
from time of one-g (g T s) 

Aircraft Z Acceleration Measured 
from time of one-g (g T s) 


(1) The Horizontal Axis of each plot is time in seconds. 


( 2 ) 

( 3 ) 


Timing signal normally at a positive voltage. A negative 
voltage spike indicates a timing mark which corresponds 
to test fixture synchronization lights tr on n in the film 
data. 


ZAC 


i 

Y 

Z TANK 



Test Data Condition 1 .0-1 

No Baffles 
Test Fluid — N/A o , 

Orientation — 13° 

Fill Volume - 0% 

Target Acceleration— 0.2 g 



LOAD VI LB 



■• 3.0000 
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TlfC-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 0$ ET LOX TANK 
T 1 TEST CONDITION UO-t 


WO MOD 




LOAO H! LB 


A- 3 

/I 



0000 




AY G 




ftiii 11 



-v: 




T I ht-SEC . 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5305- 1 0$ ET LOX TAN< 
T 1 TEST CONDITION I .0-1 



XVOI 


A-5 


/ 



HO 5000 





TINE-SEC. 

SPACE SHUTTLE PROPELLANT OVNAHICS NAS9- 15302- 10$ ET LOX TANK 
T l TEST CONDITION 1.0-1 f 


OOOO'SH 




10AZ 


A- 7 

/ 
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TIME PULSE 


A- 8 



TIME -SEC. 

SPACE SHJTTLE PROPELLANT DYNAMICS NASS- 1 5305- 1 0$ ET LOX TANK 
T 1 TEST CONDITION 1.0-1 


WO 5000 


l-9 



0. 8.000+00 H. 000+00 6.000+00 8.000+00 l.C 

Z-LOAD VS TIME 

1 FLT 1 87AP79 FLIGHT 1 TEST CONOITION 1.0-t «UNFILT« 



o. . 2.000+00 4.000+00 6.000+00 8.000+00 1.0 

Y-LOAO vs nre 
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FLT l 


27AP79 


FLIGHT t TEST CONDITION 1.0-1 +INF1LT* 




0. 8.000+00 4.000+00 6.000+00 ( 8.000+00 l.Oi 

MOMENT VS TIME 

I FLT 1 87AP79 FLIGHT 1 TEST CONOITICN 1.0-1 *UNF1LT* 
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FLIGHT 1 TEST CONDITION I. 0-1 +UM r lLT+ 


Test Data Condition 1.1-3 

No Baffles 

Test Fluid — FC 113 
Orientation — 13° 

Fill Volume — 5% 

Target Acceleration— 0.2 g 
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tine-sec. 
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A- 23 



0. 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

Z-LOAO VS TIME 

1 FLT 1 27AP79 FLIGHT 1 TEST CONOITION 1.1-3 <UNF1LT+ 


l-24 



0. . ' 8.000+00 4.000+00 6.000+00 8.000+00 1.00 


Y-LOAD VS Tire 

1 FLT 1 87AP79 FLIGHT 1 TEST CONDIT ION 1.1-3 <UNFILT+ 
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1 FLT l 87AP79 FLIGHT t TEST CONDITION 1.1-3 *U^ILT« 
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FLIGHT 1 TEST CONDITION 1.1-3 +UNFILT+ 
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27AF79 FLIGHT 1 TEST CONOITION 1.1-3 <UNF!LT« 


Test Data Condition 1.2-2 

Wo Baffles 

Test Fluid - FC 113 
Orientation — 13° 

Fill Volume 7 - 10% 

Target Acceleration— 0.2 g 
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Condition • 1.2-2 
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A- 30 
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LOAD HI LB 
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0. 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

Y-LOAD VS Tire 

I FLT 1 08JA79 FLIGHT 1 TEST CONDITION 1.2-2 • UNFILT • 
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0. 2.000+00 4 . 000+00 6.000+00 8.000+00 I .00 
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1 FLT l 0SJA79 FLIGHT l TEST CONDITION 1.2-2 » LNFILT * 
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Tift -SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- I 5302- 1 0$ ET L0X TANK 
T I TEST CONDITION 1.3-3 
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Y-LOAD VS TII-E 

1 ' FLT I 08JA73 FLIGHT 1 TEST CONDITION t.3-3 * UNFJLT 


A-53 



0. 2.000+00 4 . 000 .*00 6.000+00 8.000+00 1.00 
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08JA79 FLIGHT 1 TEST CONDITION 1.3-3 * UNFILT * 
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FLIGHT 1 TF.ST CONDITION 1.3-3 * UNFILT * 
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Test Data Condition 1.4-1 . 
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-08JA79 FLIGHT 1 TEST C0N01TI0N 1.5-3 • UNFILT * 



A-82 


/' 



0. 2.000+00 4.000+00 6.000+00 8.000+00 J.00 

J 

AC YAC VS T!h£ 

1 FLT 1 08JA79 FLIGHT 1 T£ST CONDITION 1.5-3 » UNFILT • 



A-S3 



0. 2.000+00 4.000+00 6.000+00 8.000+00 t.00 

AC XAC VS TlfC 


1 


FLT I 


08JA79 


FLIGHT l TEST CONDITION |.5-3 • UNFJLT 


A-84 



0 . 

AC ZAC 


5 . 000+00 H . 000+00 ' 6 . 000+00 8 . 000+00 1.00 

VS Tire 


l 


FLT 1 


08JA79 


FLIGHT l TEST CONOITION 1.5-3 * UNFILT * 



Test Data Condition 1 .6-3 

Mo Baffles 

Test Fluid - FC 113 
Orientation — 13° 

Fill Volume - 15% 

Target Acceleration— 0.1 g 
(Flight Data Not Recorded) 



Test Data Condition 2.1-3 

Baffles 

Test Fluid - FC 113 
Orientation — 13° 

Fill Volume— 1% 

Target Acceleration— 0.1 g 



Test Data > 
Conditionv'2.1-3 





LOAD V2.LB 


A-86 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15308- 10$ ET LOX TAW 
TEST' COM3IT1CN 8-1-3 


20.9000 




LOAD HI LB 


A-87 





SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5305-10$ ET LOX TANK 
TEST CONDITION 5 . 1-3 


£ 3.2000 





AY G 


A-88 



T l Ml -SEC. 


SPACE SHJTTLE PROPELLANT DYNAMICS NAS9-15302-I0S ET LOX TAMC 
TEST CONDIHON a.J-3 




10AX 


A-89 



Tift -SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 15302- 10$ ET LOX TANK 
TEST CONDITION 2.1-3 


DOW £3 




A- 90 



TIME-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 2.1-3 


n.aooo 




ZVOI 


A-91 



TIME -SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-15302-10S ET LOX TAf-K 
TEST CONDITION 2.1-3 


23.2000 




time pulse 


A A- 9 2 



S I 


TIhE-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 OS ET LOX TANK 
TEST CONDITION 2.1-3 


ai.aooo 




A-93 



0 . 2 . 000+00 H . 000+00 6 . 000+00 8 . 000+00 1.00 


Z-LOAD VS TILE 

1- FLT 2 27AF79 FLIGHT 2 TEST CONDITION 2.1-3 +UNFILT+ 


-9 



0 . 2 . 000+00 H . 000+00 6 . 000+00 8 . 000+00 1 .( 

Y-LOAD VS TIME 

1 FLT 2 27AP79 FLIGHT 2 TEST CONDITION 2.1-3 ‘UNFILT+ 


A- 95 



0. 2.000+00 H . 000+00 6.000+00 8.000+00 1.00 

MOMENT VS TIME 


1 


FIT 2 


27AP79 


FLIGHT 2 TEST CONDITION 2.1-3 «U'F!LT 


A- 96 



0. 5.000*00 4.000*00 6.000+00 8.000+00 1.00 

AC YAC ‘ VS TIME 


1 


n_r 5 


27AP79 


FLIGHT 2 TEST CONDITION 5.1-3 +UNF1LT* 


A- 97 


/ 


■i 



0. , 8.000+00 H. 000+00 6.000+00 8.000+00 1.00 

AC XAC . VS Tift 


1 


FLT 8 


87AP79 


FLIGHT 8 TEST CONDITION 8.1-3 -UNF1LT* 



Test Data Condition 2.2-3 

Baffles 

Test Fluid -FC 113 
Orientation 13° 

Fill Volume — 5% 

Target Acceleration— 0.1 g 


Test Data 
Condition 2.2-3 




r> 


A- 100 


H7.0079 
3S «tiaQ 

19 316! 

* c 

6 38 03 
-7,3735 
3 -*0.971 3 

3* 

2 

< -3*. 5671 

-J 

\ 

-‘♦0.1630 
-61.7563 
-75 39*6 

.DO QKnu 

t 



71 




\ 





— 







\ 


i 

r~ 







\ 


* 

7 



* 


' 






f 






• 














t 








I 





— 




J 


" ' 

i 



. 


- 

f 











1 







ix. sain 

1 

g ? ? i i i I i i 1 

•"'"•2222SiCt5 

T I PE -SEC- 

SPACE SHUTTLE PROFEwLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 2.2-3 





AY G 


A- 102 



: i 


j 

*uJh\ ... , 







. TIME-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TAM< 
TEST CONDITION 2.2-3 





10 AX 


A- 103 



TUC-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-10$ ET LOX TANK 
TEST CONDITION 2.0-3 


a7.eooo 







A- 105 





TIME PULSE 




S ! 2 5 

s 2 s i 


Tirc-SEC. 

SPACE SHUTTLE' PROPELLANT OYNAMICS NAS9- 15302- 10$ ET LOX TAM< 
TEST CONDITION 2.2-3 


27.2000 



I ' 

A- 107 



0. 2.000+00 4.000+00 6.000+00 8.000+00 i.00 

Z-LOAD t VS Tlf-C 


1 


fit a 


03N078 FLIGHT 2 TEST CONDITION 2.2-3 * UNFILT * 



A-108 



0. 2.000+00 4.000+00 6.000+00 8.000+00 t.00 

Y-LOAO • VS TIMET 

* * 

! FLT 2 03N078 FLIGHT 2 TEST CONDITION 2.2-3 * Ut'FILT + 


A- 109 



0. 2.000+00 4.000+00 6.000+00 8.000+0(J 1.00 

1 f 

MOENT VS TIME 

1 FLT 2 03N078 FLIGHT 2 TEST C0N0ITI0N 2.2-3 * UNF1LT * 




A- 111 



0. a. 000+00 4.000+00 6.000+00 8.000+00 l.OC 

AC XAC VS Tire 

1 FLT 8 03N078 FLIGHT 2 TEST CONDITION 2 . 2-3 * UNFILT * 



/ 


A- 112 



0. 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

ac zac vs Tire: 

1 FLT 2 03NO78 FLIGHT 2 TEST CONDITION 2.2-3 * UNFILT • 


Test Data Condition 2,3-3 

Baffles 

Test Fluid — FC 113 
Orientation - 13° 

Fill Volume — 10% 

Target Acceleration — 0.1 g 


LOAD Vt LB 


A- 113 



SPACE SHUTTLE PROPELLANT (DYNAMICS NAS9-1 5302-1 OS ET LOX TANK 
TEST CONDITION 2.3-3 


20. 0000 



LOAD V2.LB 



9 . S 000 


/ 


A- 114 



V* 







\ 






r 

0 




i 







' 



! 















■ 1 







o g g o o o o 

o 5 3 o o o o 

8 ? I 8 8 8 ? 

h o m a • o n 


T I ft -SEC. 

PROPELLANT OYNAMICS NAS9-15302-10I ET LOX TANK 
ON 2.3-3 


26.0000 




LOAD HI LB 


A- 115 





n.gesa 


IJ.442C 


0-8819 


H *4009 


0 . 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15303-10$ ET LOX TANK 
TEST CONDITION 2.3-3 


0000 *92 



AY 0 


/< 

A- 116 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-10$ ET LOX TAM< 
TEST CONDITION 8.3*3 





10AX 


A- 117 



Jf%i 




i 1 


Tirc-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15305- 10$ ET LOX TANK 
TEST CONDITION 5.3-3 


£ 5.0000 




/» 

A.- 118 



Tire-sec., 

SPACE SHUTTLE PROPELLANT (DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 2,3^3 . , 


«.H000 




ZVOI 


, ) 


A- 119 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 2.3-3 


tl'XOOO 



TIME PULSE 


A- 120 




© o 


8 S 8 

"i a> K 


<o ru 

in a 


o o 

8 ? 


TINE-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-10$ ET LOX TANK 
TEST CONDITION 2.3-3 


26.000a 




A-121 



o.' e.ooo+oo h. ooo+oo e.ooo+oo e.ooo+oo i.oo 

Z-LOAO VS Tire ■ 


1 


FLT a 


03N078 FLIGHT 2 TEST CONDITION 8.3-3 + UNFILT « 


A- 122 



{ 

o. a. ooo+oo 4.000+00 6.000+00 0.000+00 1.00 


Y-LOAO VS TII-E 

1 FLT 2 03N078 FLIGHT 2 TEST CONDITION 2.3-3 * 1>FILT • 


A-123 



, 0. 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

MO£NT VS TlhE 

1 FLT 2 03N078 FLIGHT 2 TEST CONDITION 2.3-3 * LNHLT • 



A- 124 



0 . 2 . 000+00 H . 000+00 6 . 000+00 8 . 000+00 1. 00 


AC YAC VS TlfC 

1 FLT 2 03N078 FLIGHT 2 TEST CONDITION 2.3-3 • ureiLT • 



A-125 


1.600-01 
1 .400-01 
1.200-01 

1.000-01 

8.000-02 

6.000-02 

4.000- 02 

2.000- 02 

0 . 

-2.000-02 
-4.000-02 

0. 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

AC XAC VS Tll'E 


























1 








v 






* 




i jliLLi 


1 







^,ky. 

-rr J 

— i 





1 







■ 

















1 


FLT 2 


03N078 


FLIGHT 2 TEST CONDITION 2.3-3 * UhFILT * 



L26 


1.800+00 
1.600+00 
1 .400+00 

i.aoo+oo 
1.000+00 
8.000-01 
6.000-01 
*♦.000-01 
a. ooo-oi 

/ 

-8.888-16 
-a. ooo-oi 
0. 

AC ZAC 







' 



V 























; 








\ 










\ 










A 





; 





\ 

V. 



* 

1 

1 
























a. ooo+oo 4 . 000+00 6 . 000+00 8 . 000+00 1.00 

* 

VS TITE 


I 


FLT a 


03N078 


FLIGHT 2 TEST CONDITION a. 3-3 * UNFILT • 



Test Data Condition 2.4-2 

Baffles 

Test Fluid - FC113 
Orientation — 13° 

Fill Volume -15% 

Target Acceleration -0.1 g 





LOAD V2,LB 


/I 

A- 128 



SPACE SHUTTLE- PROPELLANT DYNAMICS NAS9-1 5302-1 OS ET LOX TAN< 
TEST CONDITION 2.H-2 


23.HOOO 




LOAO Ht LB 


A- 129 




3 S 


0 6 0 

3 8 8 

ESS 


TlhE-SEC- 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-15302-10S ET LOX TANK 
TEST CONDITION g.H-2 


26.0000 




AY G 



A- 130 



26.0000 




JO AX 


A- 131 



ts.tooo 



9 


8 

s 


ICS NAS9-1 5302- 1 OS E T LOX TANK 







tOAZ 



A- 13 3 















' 




' 

- 

- 


* 

i f 






jxj 











i 

jUj T 


ri xU 



i 



1 

l»|lM 

M 


it M 

n \..r l L_ 




h s i 



3 8 S 3 S § | 

1 I 3 S S ? S 

S - 2 £ 2 S S 8 

TlhE-SEC. 

JPELLANT DYNAMICS NAS9- 15309- 10$ ET LOX TAM< 
!.H-9 



TIME PULSE 


A- 134 


1 99196 


1 . 7**770 


1 . 501 1 * 


1.26518 


t.ocese 


.?8S66 


.51041 


.07015 


.02389 


-. 2227 ? 


*.*46863 



26.0000 




A- 135 



0. 5.000+00 4.000+00 6.000+00 8.000+00 1.00 

f * 

Z-LOAO VS Tire 


1 


FLT 5 


03N078 FLIGHT 2 TEST CONDITION 2.4-2 * UNFILT • 



A- 136 


) 



, 0> 2.000*00 4. 000*00 6.000+00 8.000+00 1.00 

Y-LOAO VS TlhE 

1 FLT 2 03N078 FLIGHT 2 TEST CONDITION 2.4-2 * UNFILT * 



L3' 



0. 2.000+00 4.000+00 6.000+00 8.000+00 1 .00 

MOMENT VS TlrC 


l 


FLT 2 


“03N078 FLIGHT 2 TEST CONDITION 2.4*2 * LNFILT 





39 



0. 2.000+00 4. 000+00 6.000+00 8.000+00 1.0( 

ac xac vs r ir-t 

1 FLT 2 03N078 FLIGHT 2 TEST CONDITION 2.4-2 * UNFILT ♦ 




Test Data Condition 2.5-3 

Baffles 

Test Fluid - FC 113 
Orientation — 13° 

Fill Volume -1% 

Target Acceleration— 0 2 g 





LOAD V2.LB 


A- 142 



TIKE-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302-10$ ET LOX TAhK 
TE^T CONDITION 2.5-3 



LOAD HI LB 


A- 143 



Tlt-t-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 15308- 10$ ET LOX TANK 
TEST CONDITION 2.5-3 


gft.OOOQ 




A- 144 



19.6000 



NAS9- 15302-1 OS ET UOX TAMC 


23.HOOO 




10AX 


A- 145 



TIME-SEC. 


SPACE SHUTTLE' PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TAhK 
TEST CONDITION 2.5-3 


21'HOOd 




/? / / - 
A- 146 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15303-10$ ET LOX TAM< 
TEST CONDITION 3.5-3 


20.9000 



tOAZ 


/! / 

A-147 



1 9.6000 



NAS9- 15305- 10$ ET LOX TAM< 



TIME PULSE 



^ ^ o « g • 

Tlft-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 2.5-3 



23.HGOO 




A- 14 9 



0. 8.000+00 H. 000+00 6.000+00 8.000+00 1.00 

Z-LOAD VS TIME 

1 FLT 8 27AP79 FLIGHT 2 TEST CONDITION 8.5-3 «(JNFILT« 



A- 151 



0. 2.000+00 4.000+00 6.000+00 8.00b+00 !.00 

MOMENT VS TIME 

1 FLT 2 27AP79 FLIGHT 2 TEST CONDITION 2.5-3 «UNF1LT* 




/• 

A- 15 3 



0- 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

AC XAC VS TIME 


1 


FLT 2 


27AP79 


FLIGHT 2 TEST CONDITION 2.5-3 +UNFILT+ 


1 .600+00 



0 . 

AC ZAC 


a. 000+00 4.000+00 6.000+00 8.000+00 1.00 

vs - time 


1 


FLT a 


67AP79 FLIGHT 2 TEST CONDITION a. 5-3 +UNFILT* 


Test Data Condition 2.6-3 

Baffles 

Test Fluid - FC 113 
Orientation — 13° 

Fill Volume -3% 

Target Acceleration— 0.2 g 



LOAD VI LB 


/ - 

A- 155 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 OS ET LOX TANK 
TEST CONDITION 2.6-3 


23,H000 



LOAD V2,LB 


/ 


t 

// 

A- 156 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 0$ ET LOX TANK 
TEST CONDITION 2.6-3 






LOAD HI LB 


A-157 


A 



TIME-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15305- 10$ ET LOX TANK 
TEST CONDITION 2.6-3 


si.mqoq 



AY G 


A- 158 



C no’DatA^ 


2I.HO0O 





XVOJ 


/? r ; ? 

A- 15 9 



TUC-SEC. 


SPACE SHUTTLE PROPELLANT OYNAMICS NAS9- 15302-1 OS ET LOX TANK 
TEST CONDITION 2.6-3 


26*0000 




A- 160 



TIMl-SEC. 


SPACE SHUTTLE PROPELLANT OYNAMlCS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 2.6-3 


25.0000 




ZVO I 


I 

/! 

A- 16 




**.0000 



TIME PULSE 


A- 16 2 



0000 





A- 163 



o. a. ooo+oo h. ooo+oo e.ooo+oo s.ooo+oo i.oo 

Z-LOAO VS TIME 


1 


FLT 2 


03N078 FLIGHT 2 TEST CONDITION 2.6-3 * UhFILT + 





A- 165 


3.000+03 
2 . 000+03 
1.000+03 

o’. 

-t .000+03 

1 

-2.000+03 

-3.000+03 

-4.000+03 

-5.000+03 

-6.000+03 

-7.000+03 




2.000+00 4.000+00 6.000+00 8.000+00 1.00 


MOMENT 


VS TlIC 


1 


FLT 2 


O3NO70 FLIGHT 2 TEST CONDITION 2.6-3 • U^ILT * 



A- 16 6 



0. 5.000+00 4. 000+00 6.000+00 8.000+00 !.00 

AC YAC’ VS Tlht 

1 FLT 5 03N078 FLIGHT 5 TEST CONDITION 5.6-3 • UNFILT * 


{H&DATA) 


i-16 



0. 2. 000+00 4.000+00 6.000+00 8.000+00 1.00 


AC XAC VS TlfE 

l FLT 2 03N078 FLIGHT 2 TEST CONDITION 2.6-3 * UNFILT * 



A-168 



0 . 2 . 000+00 H. 000+00 6 . 000+00 8 . 000+00 1.00 

AC ZAC VS Tll€ 

1 FLT 2 03N078 FLIGHT 2 TEST CONDITION 2.6-3 * LireiLT » 



Test Data Condition 2.7-2 

Baffles 

Test Fluid - FC113 
Orientation — 13° 

Fill Volume — 10% 

Target Acceleration— 0.2 g 


A- 16 9 




LOAD V2.L3 


/■) 1 ? •' 

A- 170 



SPACE SHUTTLE PROPELLANT OYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 2.7-2 


ZJ.HQQQ 







AY G 



SPACE SHUTTLE PROPELL- 
TEST CONDITION 2.7^2 


7. #000 


000*i*0! 


2 



:-sec. 

DYNAMICS NAS9- 1 5302- 1 OS ET LOX TAM< 



10AX 


/» 

A- 17 3 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 2.7-2 


OOOVC2 



// / .*/ 

. A-174 



TIME-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 1 5302- 10$ ET LOX TANK 
TEST CONDITION 2.7-2 


20.0000 




ZVOl 


A-175 



TIf€-S£C. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 2.7-2 


2I.VOOO 



Tire PULSE 


/I 

A-176 



TItC-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-I5302-10S ET LOX TAhK 
TEST CONDITION 2.7-3 


26.0000 








A- 17 9 



0. 2. 000+00 - 4.000+00 6.000+00 8.000+00 1.00 

MOf-ENT _ VS Tlt-E 

I FLT 2 03N078 FLIGHT 8 TEST CONDITION 2.7-2 * UNHLT * 





L8] 



0. 2. 000+00 4.000+00 6.000+00 8.000+00 1.00 


AC XAC VS Tire 


t 


FLT 2 


03NO78 


FLIGHT £ TEST CONOITION 2.7-8 + LTFILT * 



A- 18 2 



0. 2. 000+00 4.000+00 6.000+00 8.000+00 1.00 

AC ZAC VS . Tire 


1 


FLT 2 


03N078 FLIGHT 2 TEST CONDITION 2.7-2 * UNFILT * 



Test Data Condition 2.8-2 

Baffles 

Test Fluid - FC113 
Orientation — 13° 

Fill Volume — 15% 

Target Acceleration— 0 2 g ■ 


LOAD VI LB 


A-183 




§ § 


s . i ? i i § 

2 2 2 2 S 5 

TIhC-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 15302-10$ ET LOX TANK 
TEST CONDITION 2.8-2 






LOAD VS. LB 


/ 


/> , ' 

A-184 



TIME-SEC. 


SPACE SKJTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TAhK 
TEST CONDITION 2.8-S 


£ 5.9000 




LOAD HI LB 


A- 185 



Tire -SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-1 OS ET LOX TANK 
TEST CONDITION 2.8-2 


W.gOD 0 




AY G 





u \ 



"I, iff 


TIhC-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 2.8-2 




XVOl 


.[•♦79J 


A- 18 7 


o 





SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 OS ET LOX TANK 
TEST CONDITION 0.8-e 



f ' 

A- 188 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TAM< 
TEST CONDITION 2.8-2 


21.2200 



ZVOl 


A- 18 9 



T!h€-SEC. 


SPACE SHUTTLE PROPELLANT (DYNAMICS NAS9- 15302-10$ ET LOX TANK 
TEST CONDITION 2.8-2 


25.6000 




TIME PULSE 


A-190 




IM * • 


§ I § § 

2 i S c 


T I Ml -SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 15302-1 OS ET LOX .TANK 
TEST CONDITION 2.8-2 




L9 



o. a. ooo+oo H.ooo+oo e.ooo+oo s.ooo+oo i.oo 

Z-LOAD VS TIMi 

1 FLT 8 03N07B FLIGHT 2 TEST CONDITION 2.0-2 * UNFIIT * 


9.000+01 


f 

A- 192 



o. a. ooo+oo 4.000+00 6.000+00 8.000+00 1.00 

r 1 

Y-LOAD VS TIME 

1 ' FLT 2 03NO78 FLIGHT S TEST CONDITION 2.8-2 • LNFILT • 



A-193 



0. ’ 2. 000+00 H . 000+00 6.000+00 8.000+00 1.00 

MOMENT VS T!fC 

I FLT 2 03NQ78 FLIGHT 2 TEST C0N01T10N 2.8-2 * UNFILT * 



L9< 



0 . 

AC YAC 


2. 000+00 4.000+00 6.000+00 8.000+00 ! .00 

,V5 ' Tift 


I 


FIT 2 


03N078 FLIGHT 2 TEST COD1TION 2.8-2 + UNFILT * 





f ' 

A-196 



o. a. ooo+oo w.ooo+oo e.ooo+oo 8.000+00 i.oo 

I 

AC ZAC VS Tire 


1 


FLT a 


03N078 FLIGHT 8 T£ST CONDITION 2.8-8 * LNFILT 



Test Data Condition 3.1-1 

Baffles 

Test Fluid -FC 113 
Orientation — 30° 

Fill Volume —1% 

Target Acceleration-0 2 g 


LOAD VI LB 


A- 197 



Tift -SEC. 


8 M 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 0$ ET LOX TAM< 
TEST CONDITION 3.1-1 


*o«oooo 


LOAD V2.LB 


A- 198 



HO. 0000 




LOAO HI LB 


A-199 



TlfC-SEC. 


SPACE SHUTTLE PROPELLANT OYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 3-1-1 ' ' 


0000 * 0*1 




AY G 


A-200 


Ml !i .!' r i 

rn 


k nil'll 


>1 ' . . t 




It ,'|J 




TIIC-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 1 5302- 1 OS ET LOX TANK 
TEST CONDITION 3.1-1 




xvot 


A- 201 



0000* on 




/» 


A-202 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 0$ ET LOX TAN< 
TEST CCNDITION 3.1-1 


HO. 0000 




ZVOI 


A- 203 




TIME PULSE 


A-204 



, 80,98 




TlfC -SEC. 

SPACE SHJTTLE PROPELLANT DYNAMICS NAS9- I 5302- 1 0$ ET LOX TANK 
TEST CONDITION 3. I -I 


0000 * 0 *, 



/! 

A- 205 



0. a. 000+00 4 . 000+00 6.000*00 8.000*00 1.00 

Z-LOAO ‘ VS T!h£ 

I FLT 3 O7NO70 FLIGHT 3 TEST CONDITION 3.1-i » LfvFILT * 









3 TEST CONDITION 3.1-1 * UNF1LT 









S. 000+00 


0 000+00 


1 .00 


'£ 

3 TCST CONDITION 3. I -I + UNFILT » 




o. a. ooo <-oo 4 ooo+oo 6.000+00 o ooo*-oo i.oo 

AC XAC VS TIME 

l FLT 3 07N'O78 FLIGHT 3 TEST CONDITION 3.1-1 * UNFILT * 











Test Data Condition 3.2-2 

Baffles 

Test Fluid — FC 113 
Orientation — 30° 

Fille Volume — 5% 

Target Acceleration — 0,2 g 


LOAD VI LB 


A-211 


65 500 


*5 0^ 


24 609 


4 203 


- 16.123 


-36 588 


-56 95 * 


- 77 . 3*0 


- 97.746 


- 110. 161 


-138 557 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-1 0$ ET LOX TAN< 
TEST CONDITION 3.2-2 


0000*94 




LOAD V2.LB 


A- 212 


TirC-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- ! 5302- 1 OS ET LOX TANK 
TEST CONDITION 3.2-2 


* 5'0000 



LOAD HI LB 


A- 213 


>M 3393 






TlfE-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 OS ET LOX TAN< 
TEST CONDITION 3.2-2 


* 0.0000 




AY 6 


A- 214 



LJiMl.il!, 


m 

r\ J 


hi 


Tlt-E-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 3.2-2 


0000 * 0 * 



10AX 


A-215 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 0$ ET LOX TAN< 
TEST CONDITION 3.2-2 




A- 2 16 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 0$ ET LOX TANK 
TEST CONDI TICN 3.2-2 


GOQQ 




ZVOI 


A- 217 



T 1IC -SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-1 OS ET LOX TALK 
TEST CONDITION 3.2-2 


46 OOOO 







I 


FLT 3 


07NO78 


FLIGHT 3 TEST CONDITION 3.2-2 » UNFILT 


A- 220 



o. 2.000+00 4.000+00 6.000+00 a 000+00 1.00 

1 

Y-LOAD VS Tir-£ 

1 

1 FLT 3 O'TNCrca FLIGHT 3 TEST CONDITION 3.2-2 * UNFILT * 


i 


A-221 



0. 2.000+00 4.000+00 6.000+00 8 000+00 ‘t.QO 

MOMENT VS .ME 

\ FLT 3 07NO78 FLIGHT 3 TEST CONDITION 3.2-2 * OFILT « 



A- 222 



o. a. 000+00 ' 4.000+00 6.000+00 8 000+00 1.00 

AC YAC VS TIME 


1 


FLT 3 


07N078 


FLIGHT 3 TEST CONDITION 3 '8-2 * UNFILT » 


A- 223 


9 000-02 

8.000-02 

7.000-02 

t 

6.000-02 

5.000-02 
4*. 000-02 

3.000-02 

2.000-02 

i * 

1.000-02 
*-5.551-17 
<-1.000-02 

0. 2.000+00 4.000+00 6.000+00 8000+00 1.00 

i 

AC XAC VS TIME ! 

I • , FLT 3 07N070 FLIGHT 3 TEST CONDITION 3.C 2 * UNF1LT « 
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jl fc 

u 

1 
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mi 
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II 

nUn 
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1 


>.- 22 ' 



I 

o. 2 . ooo+oo 4. ooo+oo e. ooo+oo 8 ,qgo+go 1.00 


AC ZAC vs I Tihe 

t FLT 3 Q7N078 FLIGHT 3 TEST CONDITION 3,2-2 * LNFJLT » 



Test Data Condition 3.3-2 

Baffles 

Test Fluid - FC 113 
Orientation — 30° 

Fill Volume -10% 

Target Acceleration— 0.2 g 




* ; Test Data 
Condition 3,3-2 



LOAD VI LB 


A- 225 



37*0000 



LOAD V2.L8 


A- 226 


21 7SN 



Tire-SEC. 

SPACE SHJTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TATK 
TEST C0M31TI0N 3.3-2 ' 


30.0000 




LOAD HI LB 


A-227 








A-230 



TIf€-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-t 5302-1 OS ET LOX TAM< 
TEST CONDITION 3.3-2 


oooo 'Oi 




ZVOI 


A- 231 



o m o <£ (0 qo 


TINE-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-15302-10S ET LOX TANK 
TEST CONDITION 3.3-8 


2 *. 0000 







I 

A-233 



0. a 000+00 4. 000+00 6 000+00 8.000+00 1.00 

Z-LOAD VS TIME 


t 


FLT 3 


07KO78 


FLlUtT 3 TEST CONDITION 3-3-5 » UNFILT * 


A-234 



0. 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

Y-LOAO VS TIKE 

1 * FLT 3 07NO78 FLIGHT 3 TEST CCKDIT10M 3.3-2 * UNFILT * 


A- 235 



0. 8.000+00 4.000+00 6000+00 8000+00 'l.OO 

1 

MOMENT VS TIME 

1 FLT 3 0 NO78 FLIGHT 3 TCST CONDITION 3.3-2 * UJ'FILT * 





// 


A- 236 



0 . 

AC YAC 


2.000+00 4000+00 6.000+00 8.000+00 1.00 

VS TIME 


1 


FLT 3 


07N078 FLIGHT 3 TEST CONDITION 3.3-2 * UNTIL T * 


A- 23 7 


1 .600-01 
1.400-01 
l . 200-01 

1 . 000-01 

8 . 000-02 

6 . 000-02 

4.000- 02 

2.000- 02 

0. 

- 2 . 000-02 
-4.000-02 

0. 2.000+00 4.000+00 6.000+00 8 000+00 1.00 

t 

AC XAC VS TIME 
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t 


FLT 3 


07NO78 


FLIGHT 3 TEST CONDITION 3 3-8 * UNFILT 


A- 238 



0 . 2000+00 *+. 000+00 6 . 000+00 8 . 000+00 1.00 

, AC ZAC VS TIME 

1 FLT 3 07N078 FLIGHT 3 TEST CONDITION 3.3-2 » UNFILT * 


Test Data Condition 3.4-3 

Baffles 

Test Fluid - FC 113 
Orientation — 30° 

Fill Volume — 15% 

Target Acceleration— 0.2 g 


Test Data 
Condition: 3.4-3 




87 999 


6* 415 


He. 830 


50 246 


• 2.333 


-54 923 


-47.507 


-70.091 


-92.676 


-115.260 


•137 8*4 



TirC-SEC* 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-1530P-10S ET LOX TAhK 
TEST CONDITION 3.4-3 


54.0000 




LOAD Hi LB 


A- 241 



Tlf-E-SEC. 


SPACE SHUTTLE PROPELLANT (DYNAMICS NAS9- 15302-10$ ET LOX TANK 
TEST CONDITION 3.4-3 


0000 ‘ 6 ? 



A-242 




irC -SEC. 


DYNAMICS NAS9- 1 5302- 1 0$ ET LOX TAN< 


0000 




10AX 


A- 243 


15159 H- 


,1 . 




i 

-4L 


Wf~ 

A 

Him, 



! - 

/ 

yii% 


f4i 

if 


m 


TIME-SEC. 

i 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9 r I£302-10$ ET LOX TAN< 
TEST CONDITION 3.4-3 




A-244 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15305- 10$ ET LOX TANK 
TEST CONDITION 3.4-3 


£7.0000 



A -245 





TIME PULSE 



TINE -SEC. 

SPACE SHJTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 OS ET LOX TANK 
TEST CONDITION 3.4-3 



-2 



0. 2 000+00 4.000+00 6.000+00 8.000+00 1.00 


Z-LOAD 

1 


FLT 3 


VS TIME 

07NO78 FLIGHT 3 TEST- CONDITION 3.4-3 * UNFILT + 


A- 24 8 



0. ' E. 000+00 4.000+00 6000+00* 8.000+00 1.00 

Y-LOAO VS TIME 


! 


FLT 3 


07N078 


FLIGHT 3 TEST CONDITION 3.4-3 • UNFILT * 



A- 249 



0 . 2 . 000+00 . 4 . 000+00 6 . 000+00 8 . 000+00 1.00 

MOMENT VS Tlf-E 


ELT 3 


07N078 


FLIGHT 3 TEST CONDITION 3.4-3 • tf'FILT * 




A- 251 


9 000-02 r 
q nnn-np - 











7 nnn-np ~ 








* 



nnn-np 

. 










5.000-02 
u nnn-QP - 






- 








_L 








3 . 000-02 - 
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mi 
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J* JJ1 i / 

-t. 000-02 - 


1 




l 






0. 2.000+00 *+.000+00 6 000+00 8.000+00 1.00 
AC XAC VS TIFE 


1 


FLT 3 


07NO78 


FLIGHT 3 TEST CCNDITICN 3.M-3 » UNFILT 



Test Data Condition 3.5-3 

Baffles 

Test Fluid - FC 113 
orientation —0° 

Fill Volume — 10% 

Target Acceleration— 0.2 g 


LOAO VI LB 


A-253 



TINt-SEC. 

SPACE SHUTTLE PROPELLANT (DYNAMICS NAS9- 1 5305- 1 0$ ET LOX TANK 
TEST CCNDITICN 3.5-3' 


0000 'OS 





LOAD HI LB 


A- 255 



TIME-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 1 5303- 1 OS ET LOX TAM< 
TEST CONDITION 3.5-3 


0000 0£ 



AY G 


A- 256 



0000*6 


12.0000 




DYNAMICS NAS9- 15302- 10$ ET LOX TANK 


OQOO'OS 






A- 258 





TITE-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TATK 
TEST COMOITION 3.5-3 


0000 




ZVO! 


A- 25 9 



<> « 10 9 «J *> ® 


TlhE-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 1 5302- 1 OS ET LOX TANK 
TEST CONDITION 3.5-3 


5Q.Q000 



TIME PU-SE 


A- 260 



A* 


Tift -SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TAfK 
TEST CONDITION 3!5-3 


oooo o* 




A- 261 



0. 2.000+00 4.000+00 6.000+00 ' 8.000+00 1.00 

. Z-LOAD VS TIME 

1 FLT 3 07NO78 FLIGHT 3 TEST CONOITION 3 5-3 * UNFILT » 


A-262 



t 


o. e ooo+oo 4.000+00 e.ooo+oo 8.000+00 1.00 

Y-LOAO VS TIME 


1 


FLT 3 


07NO78 


FLIGHT 3 TEST CONDITION 3 5-3 * Uf'FILT * 




A- 264 



o. , a. ooo+oa 4.000+00 e.ooo+oo s.ooo+oo t.oo 

AC YAC VS TIME 


1 


FLT 3 


U7N070 


FLIGHT 3 TEST CONDITION 3 5-3 * UNFILT 



-265 



0. 2 000+00 H. 000+00 6.000+00 8 000+00 1.00 

AC XAC VS Ttr-E 


1 


FLT 3 


07N078 


FLIGHT 3 TEST CCKOITION 3.5-3 * U^FILT 




Test Data Conditfon 3.6-2 

Baffles 

Test Fluid - FC 113 
Orientation — 0° 

Fill Volume — 5% 

Target Acceleration — 0 2g 


LOAD VI L8 


A-267 



Tift -SEC: 

SPACE SHUTTLE PROPELLANT (DYNAMICS NAS9- 1 5302- 1 OS ET LOX TAM< 
TEST CONDITION 3.6-2 


0000 ‘05 





OOOQ 0? 



LOAD HI LB 


A- 26 9 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 05 £T LOX TANK 
TEST CONDITION 3.6-2 


0000*02 




AY G 


A- 2 70 


IW 1 

Tijlf? tt r r - !• >' v 

■; fiL J i”' - 

■ V-.lp ■: ‘ 

'ijj./ i l ; 

jig s , 

W Ml )liil A: ‘iil;. i' 


I iilil. 4,jfki 


T I PE-SEC . 


SPACE SHUTTLE PROPELLANT OYNAMICS NAS9- 1 5302- 1 0$ ET LOX TANK 
TEST CONDITION 3.6-2 


ao oooo 




xvot 


A- 271 



OOOO ‘02 



A-272 




TIME-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-I5308-1 0$ ET LOX TANK 
TEST CONDITION 3.6-a 


30.0000 



ZV 01 


A-273 



Tift -SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 3.6-2 


0000 ‘62 




TIME PULSE 


A- 2 74 



TIME-SEC. 

SPACE SHUTTLE PROPELLANT OYNAMICS NAS9- 15302-10$ ET LOX TAMK 
TEST CONDITION 3.6-2 


20 OOOO 




A-275 



0. 2.000+00 4.000+00. 6.000+00 8 000*00 1 00 

i 

Z-LOAO VS TIME 

1 FLT 3 07M078 FLIGHT 3 TEST CCf^lTICN 3.6-2 * UMF1LT • 


A-276 



0. 2.0G0+C0 4.000+00 6.000+00 8000+00 1.00 

Y-LOAD V5 t TIKE 

1 FLT 3 07N078 FLIGHT 3 TEST CONDITION 3.6-2 * UFILT * 


2.0C0+03 



0. a. 000+00 H 000+00 6 000+00 0 000+00 1.00 

/ 

MOMENT VS TINE 

t FI. T 3 07NO73 FLlCilT 3 TEST CONDITION 3 6-2 * UNF1LT » 




1 


Fl.T 3 



279 



0 . 

AC XAC 


2.000+00 H . 000+00 6.000+00 8.000+00 I . 00 

VS TIME 


l 


FLT 3 


07N070 


FLIGHT 3 TEST CCNO l T 1 ON 3 6-2 * UNFILT 



0. 2 000 1-00 4.000+00 6.000+00 0.000+00 1.00 

r 

AC ZAC VS Tlf^ 

1 FLT 3 07.N078 FLIGHT 3 TEST CONDITION 3.6-2 * LNFlLT ♦ 



Test Data Condition 4.1-3 

Baffles 

Test Fluid — VVater . 

Orientation — 13° 

Fill Volume —2% 

Target Acceleration-0,1g 



LOAD VI LB 


A- 281 


l 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15303- 10$ ET LOX TANK 
TEST CONDITION H.l-3 


SI .€*00 




LOAD V2.LB 


A- 28 2 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-1 OS ET LOX TANK 
TEST COfDITICN 


II .MO 




LOAD HI LB 


A-283 




TIME-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-1 OS ET LOX TAM< 
TEST C0M3IT1CN 4.1-3 


004 1 If 




AY G 


A- 284 




'I ij 


a mi Tin 


ii iliiili 

" * = s 2 a & s - « 

T1IC-SEC. 

, SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 OS ET LOX TANK 
TEST CONDITION H.l-3 





10 AX 


A- 285 















Jhw 

TV 


1 


( 





£ £ 
Tir£-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-1 OS ET LOX TAN< 
TEST CONDITION 4.1-3 


>1.9*00 



A-286 




r 


A- 28 7 



lft.0200 




:-sec. 

DYNAMICS NASS- 15302- 10$ ET LOX TANK 




TIME PULSE 


A- 28 8 



•SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION **.1-3 




A- 28 9 



0. P.000+00 4.000+00 6.000+00 8.000+00 1.00 

Z-LOAD VS TIME 

1 FLT 3 06N078 FLIGHT 4 TEST CONDITION 4. 1-3 * UNFILT * 



A- 2 90 



0. 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

Y-LOAD VS TIME 


1 


FLT 3 


06N078 


FLIGHT 4 TEST CONDITION 4.1-3 * UNFILT * 


l-291 


H. 000+03 

3.500+03 

3.000+03 

2.500+03 

l 

2.000+03 

I . 500+03 
1 .000+03 
5.000+02 
0 . 

-5. b00+02 
-1 .000+03 



0 . 2 . 000+00 H. 000+00 6 . 000+00 8 . 000+00 1.00 








-29 


1 .800+00 
1 .600+00 
1 .400+00 
1 .800+00 
l .000+00 

8 . 000-01 

6 . 000-01 

4.000- 01 

2 . 000 - 01 
8.882-16 

2 . 000-01 



0. 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

> 

AC ZAC VS TIME 

1 FLT 3 06N078 FLIGHT 4 TEST CONDITION 4.1-3 * UNFILT * 


Test Data Condition 4.2-3 

Baffles 

Test Fluid — Water 
Orientation — 13° 

Fill Volume - 5.5% 

Target Acceleration— 0.1 g 




Test Data .* 
Condition 4.2 : 3 



LOAD VI LB 


A-295 



T! ft -SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 15302- 10$ ET LOX TANK 
TEST CONDITION 4.2-3 



A- 296 




LOAD HI LB 


A-297 



Tlf-E-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS3-15302-I0S ET LOX TAhK 
TEST CODITION M.2-3 



AY G 


A-298 



TI^-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 15302- 10$ ET LOX TANK 
TEST CONDITION H.2-3 




XVOl 


A- 299 



Ik," '1 l 




■> • 


TlfC-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 0$ ET LOX TAhK 
TEST CONDITION 4.2-3 




A-300 




ZVOI 


A-301 



« a 


TIME-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-I5302-10S ET LOX TAhK 
TEST CONDITION H.2-3 




Tire PULSE 


A- 30 2 





Tirc-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 105 ET LOX TANK 
TEST CONDITION 4.2-3 



A- 303 



0. 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

I 

Z-LOAO VS TIME 

t 

l FLT 3 06NO78 FLIGHT 4 TEST CONDITION 4.2-3 4 UNFILT 4 




A- 3 05 



0. 2.000+00 4.000+00 6.000+00 8.000t-00 1.00 

MOMENT VS TIME 

1 FLT 3 06NO78 FLIGHT 4 TEST CONDITION 4.2-3 * UNFILT * 

\ 



A-306 



0- 2.000+00 4.000+00 6.000+00 8000+00 - 1.00 

AC YAC VS TIME 


1 


FLT 3 


06N078 


FLIGHT 4 TEST CONDITION 4.2-3 * UNFILT * 



1 


FLT 3 


06N078 


FLIGHT 4 TEST CONDITION 4.2-3 * UNFILT * 



0. 2.000+00 4.000+00 6.000+00 8.000+00 1.00 




Test Data Condition 4.3-2 

Baffles 

Test Fluid — Water 
Orientation — 13° 

Fill Volume — 10% 

Target Acceleration—O 1 g 


Test Data 
Condition 4.3-2 


LOAD VI LB 


A- 30 9 




TlfC-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-1 OS ET LOX TAW 
TEST CONDITION H.3-5 



LOAD V2,LB 


A-310 




* m 


TIME-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION ‘♦.3-2 



LOAD HI LB 


A-311 



«m • 


TI1C-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-1 OS ET LOX TALK 
TEST CONDITION «*.3-2 




AY 6 


A-312 



* m 


TI^E-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-I5302-10S ET LOX TAhK 
TEST CONDITION H.Z-B 




A-313 




:-sec. 

DYNAMICS NAS9- 15302-1 OS ET LOX TANK 



A- 314 



' °ssgtta« 

TItt-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 4.3-2 - 


oo66‘o«i 



ZVOI 



19*0000 



T INC-SEC. 

ANT DYNAMICS NASS- 15302- 10$ ET LOX TANK 



TIME PULSE 


A- 3 16 




TIPE-SEC. 

- SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 15302- 10$ ET LOX TAJ* 
TEST CONDITION H.3-2 



A-317 



0- 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

Z-LOAD VS TIME 

1 FLT 3 06NO78 FLIGHT 4 TEST CONDITION 4.3-2 1 UNFILT * 


A-318 



0. 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

Y-LOAO VS TIME 

1 ' FLT .3 06N078 FLIGHT 4 TEST CONDITION 4.3-2 * UNFILT * 



0. 2 . 000+00 - 4 . 000+00 6.000+00 8000+00 1.00 





A- 3 21 



0. 2.000+00 1 4.000+00 6 006+00 9 000+00 1.00 

AC XAC VS TIME 

1 • FLT 3 06N078 FLIGHT 4 TEST CONDITION 4.3-2 * UNFILT * 


A-322 



o. a. ooo+oo 4.000+00 e.ooo+oo 8.000+00 1.00 

t 

AC ZAC VS Tire 


1 


FLT 3 


06N078 


FLIGHT 4 TEST CONDITION 4.3-2 * UNFILT * 


Test Data Condition 4.4-2 

Baffles 

Test Fluid — Water 
Orientation — 13° 

Fill Volume — 16% 

Target Acceleration— 0.1 g 


LOAD VI L8 


A-323 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-15302-10S ET LOX TALK 
TEST CONDITION 4.4-5 




LOAD VS, LB 


.A- 3 24 



<o o 


0 • 


c c 


TINE>SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 4.4-2 



LOAD HI LB 


A-325 



TITC-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-1530P-I0S ET LOX TANK 
TEST CODITION 4.4-2 



AY G 


A- 3 26 


1 \iir 


H mf i*f m ' 1 


.snirlfll 


I 


TIhC-SEC. 

SPACE SHUTTLE PRCPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TAN< 
TEST CONDITION 4.4-2 




XVOI 



SPACE SHUTTLE TO 
TEST CONDITION H 


-327 



DYNAMICS NAS9- 15302- 10$ ET LOX TANK 




A-328 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15303- 10$ ET LOX TAM< 
TEST COtdlTICN «*.4-5 




10AZ 


A-329 



4V 




Tirc-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15303- 10$ ET LOX TANK 
TEST COOI T ION 4.4-8 



TIME PULSE 


A-330 



TIME-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-15302-10S ET LOX TANK 
TEST CONDITION 4.4-2 




A-331 



0. 2.000+00 4. 000+00 6.000+00 8.000+00 1.00 

Z-LOAD VS TIME 

1 ' FLT 3 06N078 TLIGHT 4 TEST CONDITION 4.4-2 * UNF1LT * 



A-333 



0 . 


MOMENT 


2.000+00 4 000+00 6.000+00 8.000+00 1.00 

VS TIME 


l 


FLT 3 


0GN078 


FLIGHT 4 TEST CONDITION 4.4-2 « UNF1LT 



0- 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

AC YAC VS TIME 

1 FLT 3 06N078 FLIGHT 4 TEST CONDITION 4 4-2 * UNFILT * 


A- 335 



o. a. ooo+oo 4.000+00 e.ooo+oo 8.000+00 1.00 

AC XAC VS TIME 

FLIGHT 4 TEST CONDITION. 4 4-2 9 UNFILT * 


1 


FLT 3 


0GNO78 


A-336 



o. e. ooo+oo 4. ooo+oo 6 . ooo+oo 8.000+00 1 . 00 

AC ZAC VS TIME 

t FLT 3 06N078 FLIGHT 4 TEST CONDITION 4.4-2 * UNFILT * 


Test Data Condition 4.5-1 

Baffles 

Test Fluid— Water 
Orientation — 13° 

Fill Volume - 25% 

Target Acceleration — 0.1 g 


LOAD VI LB 


A- 337 



SPACE SHUTTLE PROPELLANT OYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 4.5-1 



0TSA QVOl 


A-338 




TlfE-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15308- 10$ ET LOX TATK 
TEST CONDITION 4.5-1 




LOAD HI LB 


A-339 



« m 


m 


TIhE-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TATK 
TEST CONDITION 4.5-1 



AY G 


A-340 




W P 


TIKE-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION H.5-I 




A- 



I?. 0009 




:-sec. 

DYNAMICS NASS- 15302- 10$ ET LOX TAhK 




A- 342 



OOOO'tl 





ZVOl 


A-343 


a/^.U 


•mu 


« • 


TIft-SEC. 


5 C & 8 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 OS ET LOX TAhK 
TEST CONDITION 4.5-1 



TIME PULSE 


A- 3 44 



TUC-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 OS ET LOX TANK 
TEST CONDITION 4.5-1 




A- 345 



0. 2.000+00 4. 000+00 6.000+00 8.000+00 1.00 

i 

Z-LOAD VS TIME 


FLT 3 


06N070 


FLIGHT 4 TEST CONDITION 4.5-1 a UNFILT 


A- 346 



0. 8.000+00 4.000+00 6.000+00 8.000+00 I. 00 


Y-LOAD VS TIME 

1 FLT 3 06N078 FLIGHT- 4 TEST CONDITION 4.5-1 a UNFILT *' 


A- 34 7 



0. 2.000+00 4.000+00 6.000+00 8 000+-00 1.00 

MOMENT VS TIME 


1 


FLT 3 


06N078 


FLIGHT 4 TEST CONDITION 4.5-1 * UNFILT * 





A-349 



.0. a ooo+oo h. ooo+oo 6.000+00 8.000+00 1.00 

' AC XAC VS TIME 

. FLT ' 3 

4 


06N078 


FLIGHT 4 TEST CONDITION 4.5-1 * UNFILT » 


A- 350 



AC ZAC 


2.000+00 4.000+00 6.000+00 8.000+00 1.00 

VS TIME 


FLT 3 


06N078 


FLIGHT 4 TEST CONDITION 4.5-1 * UNFILT » 


Test Data Condition 4.6-1 

Baffles 

Test Fluid — Water 
Oreintation — 13° 

Fill Volume - 2 % 

Target Acceleration— 0.2 g 


LOAD VI LB 


A-351 



i 1 i 

s i z 


TItC-SEC. 


SPACE SHUTTLE PROPELLANT OYNAMICS NAS9- 15302-1 OS ET LOX TAN< 
TEST CONDITION H.6-1 




LOAD V2.LB 


A- 35 2 



Tirc-SEC. 

SPACE SHJTTLE PROPELLANT DYNAMICS NAS9-I5302-10S ET LQX TANK 
TEST CONDITION H.6-1 



LOAD HI LB 


A-353 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TAN< 
TEST CONDITION 4.6-1 


ej.caoo 




AY G 


A- 3 54 





TlhC-SEC. 

SPACE SHUTTLE PROPELLANT (DYNAMICS NAS9- 15303- 10$ ET LOX TAM< 
TEST CONDITION V.6-1 




XVO! 


A-355 


1 i i 


« 0 m 


, hKy 


* 8 


TIME-SEC. 


SPACE SHUTTLE PROPELLANT OYNAMICS NAS9- 15308- 10$ ET LOX TANK 
TEST CONDITION H.6-1 




A-356 




zvot 


A- 357 




TIME PULSE 


A- 35 8 





A-359 



t 

0. 2.000+00 4.000+00 6.000+00 8 000 *-00 1.00 

2-LOAD VS TIME 

1 FLT 3 06NO78 FLIGHT 4 TEST CONDITION 4 6-1 * UNFILT * 

c* 


A-360 



0 . 


2.000KJ0 4.000HD0 6 000t-00 8.000KK) 1-00 


Y-LOAD 


VS 


TIME 


FLT 3 


06N078 


FLIGHT 4 TEST CONDITION 4.6-1 * UNFILT 




1 


FLT 3 


06N078 


FLIGHT H TEST CONDITION H 6-1 * UNFILT 


4 




A-363 



0. 2.000+00 H. 000+00 6.000+00 8.000+00 1.00 

AC XAC' VS TIME 

l FLT 3 06N078 FLIGHT H TEST CONDITION H.6-1 * UNFILI * 


A- 364 



0. 2.000+00 4. 000+00 6.000+00 8.000+00 1.00 

AC ZAC VS TIME 

I FLT 3 06NO78 FLIGHT 4 TEST CONDITION 4.6-1 * UNFILT * 


Test Data Condition 4.7-2 

Baffles 

Test Fluid — Water 
Orientation — 13° 

Fill Volume — 5.5% 

Target Acceleration -0.2 g 



Test Data ; 
Condition 4.7-2 


LOAD VI LB 


A- 36 5 



SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 1 5302- 1 0$ ET LOX TAMC 
TEST CONDITION H.7-2 


2Z.&QQ 




LOAD V2,LB 


A-366 



i i 

£ 8 


TlhE-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-I5302-10S ET LOX TANK 
TEST CONDITION H.7-2 


ts. moo 




LOAD Ht LB 


A-367 



iili liiill 

• • * * * • * * * * 


TlfC-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS3- 15302-1 OS ET LQX TAKK 
TEST CONDITION H.7-2 



AY G 


A-368 


MM! 


iiAl 

- WimP I 


TthE-SEC. 


I i 

8 8 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-1 OS ET LOX TAfK 
TEST CONDITION «i.7-2 




XVOl 


A-369 



| 


l|| 


ft 


,/srt 

1 

m 

n 

f 



__G1 






••"•zscgsat 

TIfE-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-1 OS ET LOX TAMC 
TEST CONDITION 4.7-2 



A-370 





ZV'Oi 


A-371 



illliiilil! 

° N • ' • = i c 8 i 8 8 

Tift -SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 15302- 10$ ET LOX TAhK 
TEST CONDITION H.7-2 



TIME PULSE 


1 1 

E 8 


TIKE-SEC. 


SPACE SHUTTLE PROPELLANT OYNAMICS NAS9-I5302-I0S ET LOX TANK 
TEST CONDITION 4.7-2 




A-373 



0. 2.000+00 4 000+00 6.000+00 8.000+00 1.00 

t 

Z-LOAD VS TIME 

1 FLT 3 06N078 FLIGHT 4 TEST CONDITION 4.7-2 * UNFILT * 


A-374 



0 . 2 . 000+00 4 . 000+00 6 . 000+00 8 . 000+00 1.00 

Y-I.OAO VS TIME 


I 


FLT 3 


06NO78 


FLIGHT 4 TEST CONDITION 4.7-2 * UNFILT * 


A-375 


4. 000+03 
3 000+0 
2.000+03 
1 .000+03 
0. 

-1.000+03 
-2.000+03 
-3.000+03 
-4.000+03 
-5.000+03 
-6.000+03 

0. 2.000+00 4 000+00 6 000+00 , 8.000+00 1.00 

MOMENT VS TIME 

1 FLT 3 06N078 FLIGHT 4 TEST CONDITION 4.7-2 * UNF ILT * 
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1 /'° 

r 


HtHv 



yyA ^ 

lfMVl 




r 
















! 





i 









1 

/ 

















1 


4 





o. a. ooo+oo 4. ooo+oo 6.000+00 a. 000+00 1.00 


AC XAC VS TIME 

1 ' FLT 3 06N078 FLIGHT 4 TEST CONDITION 4.7-3 * UNFILT * 



A-378 


1 .600+00 
I .400+00 
1 . 200+00 
1.000+00 
8 ., 000-01 
6.600-01 

4.000- 01 

2.000- 01 
-1 .776-15 
-2.000-01 
- 4 . 000-01 

0. 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

AC ZAC ’ VS TIME 

FLT 3 06N078 FLIGHT 4 TEST CONDITION 4.7-2 * UNF1LT * 



Test Data Condition 4.8-1 

Baffles 

Test Fluid — Water 
Orientation — 13° 

Fill Volume -10% 

Target Acceleration— 0.2 g 


Test Data 
Condition 4.8-T 1 


LOAD VI LB 


A-379 



i ! I I 

s s * z 


TINE-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 4.8-1 






LOAD VS, LB 


A- 380 




SPACE SHUTTLE PROPELLANT DYNAMICS NAS9-J 5302-1 OS ET LOX TAISB< 
TEST CONDITION H.8-1 




A- 381 


61.57*7 

66.HI7* 

H9 2697 

VJ.I023 

3 30.7073 

X 

g 

§ 2H.62S3 

10.V7Z* 
J2.32V9 

i 1 

6.1576 

a 



-A 




. 





J 

W\ 


- 






jM 

/ 


1 i 
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i 


i -i 




r 



in 

|A 

7 3 
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/V 
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V 
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j 


/ 
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o. 

< 

- * 

• 

i i i § i i i i i i 

» e ‘®« = £CSS8S 

TIFC-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TAhK 
TEST CONDITION H.8-1 



AY G 


A-382 


i i i 


TIME-SEC. 


i i 

i t 


SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 1 5302- 10$ ET LOX TANK 
TEST CONDITION 4.8-1 




IOAX 


A-383 








SGA2 


A-385 


V M 


TIME-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST COOI T ION H.8-1 




Tire PULSE 


A-386 



i i I 

♦ « » 

t s a 


a a 


TlhE-SEC. 


SPACE SHJTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION ‘♦.8-1 



A-387 



0. 2.000+00 4. 000+00 6.000+00 8 000+00 1.00 

Z-LOAD VS TIME 

! FLT 3 06N078 FLIGHT 4 TEST CONDITION 4.8-1 * UNFILT * 


A- 38 8 


7.500+0 1 
7.000+01 
6.500+01 

i 

6.000+01 
5.500+01 
5.000+01 
4.500+01 
4.000+01 
3.500+01 
3.000+01 
2. 500+01 

0. 2.000+00 4.000+00 6.000+00 8.000+00 1.00 

Y-LOAO VS v TIME 

1 FLT 3 06N078 FLIGHT 4 TEST CONDITION 4 8-1 * UNTIL T * 




A-389 



0. 2.000+00 4.000+00 6.000+00 8.000+00 I - 00 

MOMENT VS . TIME 

t FLT 3 OGN078 FLIGHT 4 TEST CONDI T I ON 4 . 8 - 1 s UNF1LT • 







A-391 



0. 2.000+00 4.000^00 6.000+00 8.000+00 1.00 

AC XAC VS TIME 


1 


FLT 3 


06NO78 


FLIGHT 4 TEST CONDITION 4. 8- I * UNFILT * 



A-392 



0 . 2 . 000+00 4 . 000+00 6 . 000+00 8 . 000+00 1.00 

AC ZAfc VS TIME 

1 FLT 3 06N078 FLIGHT 4 TEST CONDITION 4.8-1 * UNFILT 5 


Test Data Condition 4.9-3 

Baffles 

Test Fluid — Water 
Orientation - 13° 

Fill Volume -16% 

Target Acceleration— 0.2 g 


LOAD VI LB 


A-393 



*» e» 


TlhE-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 15302-1 OS ET LOX TAJ^C 
TEST CONDITION *».9-3 




LOAD V2.LB 


A- 3 94 



•I 0 


TIKI-SEC. 

SPACE SHUTTLE PROPELLANT OYNAMICS NAS9- 15302- 10$ ET LOX TAhK 
TEST CONDITION 4.9-3 




LOAD. HI LB 


A- 3 95 



O £» 


<n « 


TIME-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TANK 
TEST CONDITION 4.9-3 




AY G 




T 

SPACE SHUTTLE PROPELLAi 
TEST COOI T ION H.9-3 




HOAX 


A-397 







b i 




1# 
M 






ifW> 


*i%iS5 


'•"••SSSsSfc 

TIfE-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NASS- 1 5302- 1 OS ET LOX TAM< 
TEST CONDITION H.9-3 




A-398 




TirE-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-1 OS ET LOX TAM< 
TEST CONDITION 4.9-3 



ZVOl 


A-399 




TIME-SEC. 

SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302-1 OS ET LOX TAM< 
TEST CONDITION 4.9-3 




TIME PULSE 


A-400 



• 772 ® 


.52951 


.29*10 


.03960 


-• 20«73 





T I^E-SEC. 


SPACE SHUTTLE PROPELLANT DYNAMICS NAS9- 15302- 10$ ET LOX TAN< 
TEST COOITION 4.9-3 




A-401 



o. a. ooo+oo 4. ooo+oo 6.000+00 0.000+00 t.c 

Z-LOAD vs time: 


1 


FLT 3 


06N078 


FLIGHT 4 TEST CONDITION 4.9-3 * UNFILT 


A- 40 2 



0. 2.000+00 -4.000+00 6.000+00 8.000+00 1.00 

Y-LOAD VS TIME 

1 FLT 3 06N078 'FLIGHT 4 TEST CONDITION 4.9-3 * UNriLT * 


A-403 


4. 000+03 
3.500+03 

3.000+03 

* 

2.500+03 
2.000+03 
1 .500+03 
l .000+03 
5.000+02' 

0 . 

-5. 000+02 
-1.000+03 

0. 2.000+00 4. 000+00 6.000+00 * 8.000+00 1.00 

MOMENT VS TIME! 

1 FLT 3 06N078 FLIGHT 4 TEST CONDITION 4.9-3 * UNFILT * 
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A- 405 



0. 2.000+00 4.000+00 6.000+00 6.000+00 1.00 

AC XAC VS . TIME 

1 FIT 3 06N07 ; 8-'h- FLIGHT 4 TEST CONDITION 4.9-3 * UNFILT * 


A-406 



0. 2.000+00 4.000+00 6000+00 8.000+00 1.00 

AC ZAC VS 

1 FLT 3 06N078 


TIME 


\ TE 


FLIGHT '4 TEST CONDITION H 9-3 * UNFILT * 


